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In  the  following  pages  are  compiled  a  number  of  concise  tables  re- 
lating to  screws,  bolts  and  nuts,  carefully  selected  from  MACHINERY'S 
monthly  Data  Sheets,  issued  as  supplements  to  the  Engineering  and 
Railway  editions  of  MACHINERY  since  September,  1898. 

In  order  to  enhance  the  value  of  the  tables,  brief  explanatory  notes 
have  been  provided  where  necessary.  In  these  notes  references  are 
given  to  articles  which  have  appeared  in  MACHINERY,  and  to  matter 
published  in  MACHINERY'S  Reference  Series  and  Jig  Sheets,  giving  ad- 
ditional information  on  the  subject.  These  references  will  be  of  con- 
siderable value  to  readers  who  wish  to  make  a  more  thorough  study  of 
the  subject.  In  a  note  at  the  foot  of  the  tables,  reference  is  made  to 
the  page  on  which  the  explanatory  note  relating  to  each  table  appears. 


SCREWS,  BOLTS  AND  NUTS 


Standard  Screws  and  Nuts 

In  the  tables  on  pages  4  to  8,  in- 
clusive, are  given  dimensions  for  fillister 
head  screws,  square  head  screws,  head- 
less set-screws,  collar-head  screws,  hexa- 
gon head  screws,  hexagon'  nuts  with 
regular  and  special  fine  threads,  hexa- 
gon check-nuts,  T-nuts,  T-bolt  heads, 
washers,  thumb  nuts  and  thumb  screws. 
[MACHINERY,  August,  1908,  Dimensions 
of  Screw  Heads  and  Nuts.] 

Standard  Screws  and  Nuts 
for  Automobile  Work 

The  Association  of  Licensed  Automo- 
bile Manufacturers  has  adopted  special 
standards  for  castle  nuts,  plain  nuts, 
bolts,  screws,  and  screw  threads,  details 
of  which  are  given  in  the  tables  on 
pages  9  to  12,  inclusive.  The  number 
of  threads  per  inch  is  greater,  but  the 
shape  of  the  thread  is  the  same  as  that 
of  the  U.  S.  standard  system.  [MA- 
CHINERY, November,  1906,  Automobile 
Fine  Screw  Threads.! 

Machine  Screw  Heads 

In  the  tables  on  pages  14  and  15  are 
given  standard  proportions  of  machine 
screw  heads  as  approved  by  the  Ameri- 
can Society  of  Mechanical  Engineers. 
Both  formulas  and  tabulated  dimensions 
are  given.  [MACHINERY,  June,  1906,  Pro- 
posed Standards  for  Machine  Screws.] 

Dimensions  of  Studs  and  Bolts 

Dimensions  of  stud  bolts,  machine 
bolts,  studs  and  tap  bolts  are  given  in 
the  table  on  page  16.  Of  course  these 
dimensions  must  often  be  made  to  suit 
requirements,  but  for  general  use  the 
dimensions  as  given  will  be  found  to 
suit  most  conditions  in  rcachine  con- 
struction. Dimensions  marked  X  are 
those  which  must  be  made  to  suit  the 
design  in  hand,  and  are  not  specified. 


Weights  of  Bolts  and  Nuts,  and 
Steel  Bars 

In  the  table  on  page  17  are  given  the 
weights  of  steel  bolts  with  nuts,  when 
the  length  under  head  of  the  bolt  and 
its  diameter  are  known.  The  weights 
are  given  in  pounds  in  the  body  of  the 
table.  In  the  lower  part  of  the  table 
the  weights  of  steel  bars  are  given,  so 
that  in  cases  where  very  long  bolts  are 
employed  the  weight  can  be  found  as 
indicated  by  the  rule  at  the  bottom  of 
the  table  by  a  combination  of  the  results 
obtained  in  the  two  tables. 

Tap  Drills  for  Standard  Threads 

On  page  19  is  given  a  tap  drill  table 
tor  threads  of  the  U.  S.  standard  shape. 
In  the  extreme  column  to  the  left,  the 
diameter  of  the  tap  is  given  and  at  the 
top  of  the  table,  the  number  of  threads 
per  inch;  the  figures  in  the  body  of  the 
table  give  the  sizes  of  the  tap  drills  to 
be  used.  In  the  tables  on  pages 
20  and  21  are  given  the  sizes  of  tap 
drills  for  machine  screw  threads  made 
according  to  the  old  system,  and  also 
for  standard  diameters  with  V-threads. 
The  drill  specified  does  not  give  a  full 
thread,  but  provides  for  a  slight  clear- 
ance. [MACHINERY'S  Reference  Series 
No.  18,  Shop  Arithmetic  for  the  Ma- 
chinist, third  edition,  Chapter  IV;  MA- 
CHINERY'S Jig  Sheet  No.  IB,  Screw 
Threads  and  Tap  Drills.] 

Lock  Nuts 

A  great  variety  of  different  means  have 
been  devised  for  locking  nuts  in  place, 
to  prevent  accidental  loosening.  On 
pages  22  to  26,  inclusive,  are  given  types 
and  dimensions  of  lock  nuts.  Pages  22 
to  25  show  twenty-seven  different  types 
of  locking  arrangements,  care  having 
been  taken  to  select  those  that  are  most 
(Continued  on  page  13.) 
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commonly  found  in  engineering  practice. 
Reference  to  all  the  types  is  unneces- 
sary, as  the  design  of  most  of  them  is 
obvious.  It  may  be  mentioned,  how- 
ever, that  Pig.  2  represents  the  United 
States  Navy  standard  form  of  lock  nut. 
It  will  be  noticed  that  the  first  shoulder 
below  the  nut  proper  fits  into  the  hole 
below,  while  the  second  shoulder  is 
smaller  and  presents  a  "face"  for  the 
set-screw  to  engage  with.  The  nut 
proper  should  never  come  down  flush 
against  the  stock;  1/32  inch  clearance 
is  allowed  here  for  all  sizes  of  nuts. 
Fig.  3  shows  a  type  where  a  groove  is 
turned  into  the  lower  side  of  the  nut, 
with  which  the  set-screw  point  engages. 
Fig.  7  requires  a  specially  made  nut.  It 
Is  made  of  stock  one-half  the  thickness 
of  the  nut,  which  is  doubled  over  on 
itself  as  shown,  and  after*wards  tapped. 
After  this  nut  is  screwed  down  tight 
in  place  a  little  extra  twist  on  the  top 
half  locks  it  very  securely.  Fig.  8 
shows  an  inner  nut  tapered  on  the  out- 
side and  split.  This  inner  nut  fits  in  an 
outer  shell  having  a  tapered  hole.  Fig. 
12  shows  the  ear  washer  type;  after  the 
nut  is  screwed  down  in  place,  the  ear 
on  the  washer  is  bent  up  against  the 
flat  side  of  the  nut.  The  washer  is  pro- 
vided with  a  small  pin  to  keep  it  from 
turning.  The  nut  in  Fig.  14  works  on 
the  same  principle  as  that  in  Fig.  7,  but 
no  specially  made  nut  is  required,  a  reg- 
ular hexagon  nut  with  a  slot  sawed  a 
little  past  the  center  and  about  three 
threads  from  the  top  being  used.  In 
Fig.  22  an  ordinary  bolt  and  nut  are 
used;  the  bolt  is  allowed  to  come 
through  the  nut  a  short  distance,  the 
end  of  the  bolt  being  sawed  as  indicated 
before  the  nut  is  screwed  on.  After  the 
nut  is  screwed  home  the  end  of  the  bolt 
is  wedged  out  a  trifle  with  a  dull 
chisel.  In  Fig.  26  a  locking  arrange- 
ment is  shown  consisting  of  a  small 
hole  drilled  through  the  bolt  flush  with 
the  top  of  the  nut.  A  piece  of  soft  wire 
is  run  through  the  hole  and  wound 
around  the  bolt.  In  Fig.  27  a  slotted 
nut  is  required.  A  groove  is  cut  down 


the  side  of  the  bolt  deep  enough  to  con- 
tain a  wire.  The  nut  is  then  screwed 
down  with  the  wire  in  place  in  the  slot 
in  the  bolt,  and  the  wire  bent  over  into 
one  of  the  slots  in  the  nut.  The  con- 
struction of  the  locking  arrangements 
not  specifically  mentioned  is  clearly  in- 
dicated by  the  engravings.  Page  26 
gives  dimensions  for  the  specific  type  of 
lock  nuts  previously  mentioned  as  being 
adopted  as  a  standard  by  the  United 
States  Navy.  [MACHINERY,  September, 
1908,  Lock  Nuts  Used  in  Engineering 
Practice.] 

Standard  Round  Slotted  Nuts  and 
Round-head  Bolts 

On  page  27  are  given  dimensions  for 
standard  round  slotted  nuts  provided 
with  slots  or  grooves  in  the  periphery 
intended  for  spanner  wrenches.  Of  course, 
these  dimensions  must  sometimes  be 
varied  according  to  requirements. 

On  page  28  are  given  dimensions  of 
special  round-head  bolts  to  be  locked  in 
position  by  a  special  locking  pin,  and 
provided  with  a  hole  in  the  side  of  the 
head  for  turning  the  bolt  with  a  pin. 

Stock  Required  for  Upsetting1 
Screw  Ends 

On  page  30  is  tabulated  the  amount 
of  extra  stock  which  is  required  for  up- 
setting bolt  and  screw  ends.  The  first 
column  in  the  table  gives  the  original 
diameter  of  the  rod,  the  second  column 
gives  the  diameter  of  the  upset  part, 
and  the  remaining  columns  give  the 
extra  length  required  when  the  length 
of  upset  is  1,  2,  3,  4,  5  or  6  inches. 

Eyebolts  and  Pins 

On  page  32  proportions  of  eyebolts 
are  given,  as  well  as  the  dimensions  of 
the  connecting  pins  passing  through  the 
bolts.  The  last  column  in  the  table 
gives  the  safe  load  in  pounds  which  can 
be  sustained  by  the  eyebolts.  The  pins 
are  so  proportioned  that  they  can  safely 
carry  the  same  load  as  the  eyebolt.  For 
this  reason  the  pin  diameters  must  vary 
according  to  whether  the  pin  is  in  single, 
or  double  shear. 
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/r 


2'4" 


/I 


/Sfe" 


/ 


3/2" 


l7/8" 


'4 


lb/8" 


2" 


3" 


4/4 


/i 


2>/8 


4/4' 


2>/8 


2'4 


2" 


1/4 


3*4 


2* 


4" 


Z&8 


4</4 


55/8 


2 


2^ 


43/8" 


57/i 


5'/2" 


2% 


2% 


3' 


4S4" 


658" 


6'4 


3/8" 


-27/8". 


6% 


3/8" 


27/8 


3" 


3/8 


3" 


&%."     3'4"       3" 
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No.  2  SCREWS,  BOLTS  AND  NUTS  17 

WEIGHTS  OF  STEEL  BOLTS  AND   NUTS,  AND  STEEL   BARS 


Length 
L 
/nches 

D/amefer  of  ffo/t 

'"4 

% 

5 

% 

i 

7'8     \    '     \    '* 

5 

/%   \    '? 

a 

/? 

'''3 

2 

i 

0.033 

0.085 

0./7S 

\ 

% 

0.034 

O.039 

0.182 

/ 

O.036 

O.O93 

0./89 

O.335 

ifa 

0.038 

0.097 

0.196 

O.346 

O.553 

4 

O.O4O 

O.I  01 

0.203 

'0.357 

O.568 

0.849 

3 

O.04I 

O.IO5 

0.2/0 

O.367 

0.584 

O.87O 

1.234 

4 

0.041 

0.116 

O.230 

O.39I 

O.6IZ 

O.899 

/.26 

/.&/ 

4 

O.O44 

0./25 

O.244 

O.4/4 

O.643 

0.94/ 

1.32 

1.68 

2.33 

2 

O.O43 

0.132 

0.258 

O.435 

O.675 

'•0.984 

/.37 

1.75 

2.43 

3./0 

3 

0.052 

O./4.O 

0.272 

O.457 

O.7O6 

I.O2 

/.43 

1.82 

2.52 

3.20 

4.  02 

3 

O.OS5 

O./47 

0.286 

0.478 

0.737 

/.00 

(.48 

/.S9 

2.6O 

3.31 

4./2 

4.77 

n 

O.058 

0.156 

O.300 

O.5OI 

0.768 

I.I  1 

1.54 

1.96 

2.68 

3.41 

4.25, 

4;9/ 

S.87 

O.O62 

O.I  63 

0.3/4 

O.522 

O.800 

I./S 

i.59 

2.03 

2.73 

3.52 

4.4O 

5.O6 

&.04_ 

7./S 

j^ 

O.069 

0.178 

0.342 

O.565 

O.862 

1.23 

1.71 

2.17 

P.  9  5 

3.73 

4.65* 

5.3S 

6.38 

7.54 

S.87 

4 

O.O76 

0./94 

O.37O 

O.609 

O.925 

/.32 

/.82 

2.31 

3J3 

3.94 

4.90 

-5.65 

6.  72 

7.94 

9.32 

g 

O.O83 

0.209 

0.398 

0.652 

O.987 

/.40 

1.93 

2.45 

3.30 

4./S 

S./2. 

S.94 

7.06 

8.33 

9.77 

^ 

0.090 

0.225 

0.426 

O.996 

/.OS 

1.49 

2.O4 

2.6O 

3.47 

4.36 

S.4O 

6.24 

7.40 

8.72 

/O.22 

5'"z 

O.O97 

0.240 

0.454 

0.739 

/.// 

/.57 

2./S 

2.74 

3.  65 

4.57 

S.62 

6.53 

7.74 

9.// 

/O.67 

& 

O.IO4 

0.256 

0.482 

0.783 

/./7 

1.66 

2.26 

2.88 

3.82 

4.78 

5.90 

6.82 

8.08 

9.50 

//./O 

6'"2 

O.I  II 

0.27/ 

O.5IO 

0.826 

/.23 

/.74 

2.37 

3.02 

4.00 

4.99 

6./S 

7./2 

8.42 

9.89 

//.SS 

7 

0.1/8 

0.287 

0.538 

0.87O 

/.30 

/.83 

2.48 

3.16 

4./7 

S.20 

6.4O 

7.4/ 

8.76 

/O.28 

/2.0O 

7't 

0.125 

O.3OZ 

O.566 

0.9/3 

/.36 

/.9/ 

2.59. 

3.30 

4.34 

S.4I 

6.62 

'7.7/ 

9./O 

/O.67 

/2.4S 

a 

O.I  32 

O.3/8 

0.594 

0.957 

/.42 

2.0O 

2.70 

3.44 

4.52 

5.62 

&.9O 

8.0O 

9.44 

//.00 

/2.90 

a''z 

O./39 

0.333 

O.622 

1.000 

1.48 

2.08 

2.82 

3.58 

4.69 

5.83 

7./J 

8.29 

9.78 

//.4S 

/3.3S 

9 

0./46 

O.349 

O.65O 

/.04 

/.SS 

2./7 

2.93 

3.72 

4.87 

6.04 

7.40 

8.59 

/0./2 

f/,84 

/3.8O 

9''z 

O./57 

0.364 

O.678 

S.O8 

I.6/ 

2.25 

3.O4 

3.86 

S.04 

6.25 

7.62 

8.83 

/O.46 

/?.23 

/4.2S 

10 

0.160 

0.380 

0.706 

/./3 

/.67 

2.34 

3./S 

4.OO 

S.2/ 

6.46 

7.9O 

9.  /3 

/o.a/ 

/2.&3 

/4.70 

u 

0.174 

0.4/t 

O.762 

J.21 

/.SO 

2.5/ 

3.37 

4.28 

S.56 

6.38 

8.40 

9.7& 

//..49 

/3.4/ 

/5.S4 

12 

O.I  88 

0.442 

0.8/8 

/.30 

/.92 

2.68 

3.G/ 

4.56 

S.9/ 

7.30 

8.90 

/0.35 

/Z./7 

/4./9 

/6.43 

fYe/grhf  of  Sfee/  Bars. 

Length 
of  Bar 
reef 

D/crmefer  of  Bar. 

''4 

3'8 

'"2 

5 

\ 

7'8 

1 

4 

3 

"I 

2 

/•§ 

/^ 

/I 

2 

1 

0.167 

0.376 

0.668 

1.04 

1.50 

2.04 

2.67 

3.38 

4./7 

S.04 

6.OO 

7.  OS 

8J7 

9.38 

/0.68 

2 

O.334 

0.752 

1.336 

2.O8 

3.OO 

4.08 

5.34 

6.76 

8.34 

/O.O8 

/2.00 

/4./O 

/6.34 

/8.76 

2/.36 

3 

O.50I 

I./28 

2.004 

3./2 

4.50 

6.12 

8.0/ 

10.  /4 

/2.5I 

/S./2 

/8.OO 

2/./S 

24.5/ 

28.  /4 

32.04 

4 

0.668 

1.504 

2.672 

4./6 

6.OO 

8.16 

10.68 

13.52 

/6.68 

2O.  I  6 

24.00 

28.20 

32.68 

37.52 

42.72 

5 

0.835 

t.880 

3.340 

5.2O 

7.50 

IO.2O 

/3.35 

/6.9O 

2O.85 

25.20 

3O.OO 

35.25 

4O.85 

46.90 

53.40 

0 

1.002 

2.256 

4.O08 

6.24 

9.00 

12.24 

16.02 

20.28 

25.02 

30.24 

36.00 

42.3O 

49.02 

56.28 

64.08 

7 

1.169 

2.632 

4.676 

7.28 

IO.5O 

14.28 

/8.69 

23.66 

29J9 

35.28 

42.0O 

49.35 

57./9 

65.60 

74.76 

8 

1.336 

3.008 

5.344 

8.32 

12.00 

16.32 

2/.36 

27.  04 

33.36 

40.32 

48.  OO 

56.40 

6536 

75.04 

85.44 

9 

1.503 

3.384 

6.0/2 

9.36 

I3.5O 

/8.36 

24.03 

30.42 

37.53 

45.36 

S4.OO 

63.45 

73.53 

84.42 

96.  /2 

/O 

/.67O 

3.760 

6.680 

/0.40 

J5.OO 

20.40 

26.70 

33.80 

4/.70 

50.40 

6O.OO 

TO.  SO 

81.70 

93i80 

/06.8 

bars 

When  the  /?/?< 
Example:  ~t 
f  Jongr  bar. 

jfh  L  of  bo/f/s  orer  /2  /nches,  compute  byus/ngr  fab/e  ofwe/gr/jf  of  J  fee/ 
Ve/ghfof  /  inch  bolf,  /8  inches  /ong-=weiffhfof  6  inches  /on&oo/fi-we/gfrfof 

If  00 

Contributed  by  William  B.  Robbing  and  Edd  S.  Frash,  MACHINERY'S  Data  Sheet  No.  95. 
Explanatory  note  :     Page  3. 
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No.  2 
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.19 


«*ifc!J5i 


Sll 


56} 


Number  of 


ilS; 


$ 


$N«B} 


HE} 


-&<<{ 


CM 


*t*$ 


CM 


20- 


MACHINERY'S  DATA  SHEETS 


No.  2 


TAP  DRILLS  FOR  "V"   THREADS. 

Taj. 

Drill. 

Tap 

Drill. 

Tap, 

Drill. 

Tap. 

Drill. 

A"—  60 

55 

#5   —32 

40 

#8    —36 

28 

#11    —28 

20 

A"—  64 

55 

#5    —36 

39 

#8    —40 

28 

#11    —30 

19 

ft"—  72 

55 

#5    —40 

38 

#81—24 

30 

#11    —32 

18 

#1    —56 

54 

#5    —44 

37 

#84—28 

29 

#11    —36 

17 

#1    —60 

54 

i"~5fl 

41 

#84—30 

29 

#11    —40 

17 

#1    —64 

54 

*"—  32 

40 

#84—32 

28 

U"—  24 

21 

#1    —72 

54 

4"—  36 

38 

#84—36 

27 

4T—  28 

20 

#14  —  56 

52 

4"—  40 

37 

#84—40 

27 

4!"~~30 

19 

#14  —  60 

52 

1"—  44 

36 

4T—  24 

30 

4!"—  32 

18 

#14—  64 

52 

#54-30 

38 

U"—  28 

29 

»*"-36 

17 

#14—  72 

51 

#54-32 

37 

41"—  30 

29 

H"—  40 

17 

A"—  56 

52 

#54—36 

36 

tt"—  32 

28 

#114-24 

19 

A"-4fi 

52 

#54—40 

35 

IT—  36 

27 

#114-28 

18 

A"—  64 

52 

#54—44 

35 

ir—  40 

27 

#114-30 

17 

&"—  72 

51 

#6       30 

36 

#9   —24 

29 

#114-32 

16 

#2   —48 

50 

#6   —32 

35 

#9    —28 

28 

#114—36 

15 

#2   —56 

49 

#6    -36 

34 

#9       30 

27 

#114-40 

15 

#2   —60 

49 

#6    -40 

33 

#9    —32 

25 

#12   —20 

18 

#2   —64 

48 

&"—  30 

35 

#9   —36 

24 

#12   —22 

17 

3m—  48 

47 

A"—  32 

34 

#9   —40 

24 

#12    —24 

16 

#24—56 

46 

ft"—  36 

33 

#94—24 

27 

#12    —28 

15 

#24  —  60 

46 

ft"  -40 

32 

#91-28 

26 

#12   —30 

15 

A"—  48 

47 

#64—30 

34 

#94—30 

24 

#12    —32 

'  14 

A"—  56 

46 

#64—32 

33 

#94—32 

23 

#12   —36 

13 

•A"—  60 

46 

#64—36 

32 

#94—36 

22 

#12    —40 

13 

#3   —40 

47 

#64—40 

31 

#94—40 

22 

A"—  20 

20 

#3   —48 

45 

#7    —28 

33 

ft"—  24 

27 

A"—  22 

19 

#3   —56 

44 

#7   —30 

32 

ft"—  28 

26 

A"—  24 

18 

#34  —  40 

48 

#7    —32 

32 

ft"—  30 

24 

A"—  28 

17 

#31—48 

46 

#7    —36 

30 

TV—  32 

23 

A"—  30 

16 

#34—  56 

45 

#7    —40 

29 

ft"—  36 

22 

A;;—  32 

16 

*"—  32 

45 

#71—28 

32 

ft"—  40 

22 

A  —36 

15 

A"—  36 

44 

#75—30 

31 

#10   —24 

27 

A"—  40 

15 

A"—  40 

43 

#7^—32 

30 

#10   —28 

26 

#124—20 

16 

A"—  44 

43 

#71—36 

29 

#10   —30 

24 

#124—22 

16 

A"—  48 

42 

#74—40 

29 

#10    —32 

23 

#124—24 

15 

#4   —32 

45 

A"—  28 

32 

#10    —36 

22 

#124—28 

14 

#4   —36 

44 

A"—  30 

31 

#10    —40 

22 

#124—30 

13 

#4   —40 

43 

5  "       ?n 
S3    04 

30 

#104—24 

24 

#124—32 

12 

#4   —44 

43 

A"—  36 

29 

#104—28 

23 

#124—36 

11 

#41—32 

42 

A"—  40 

29 

#104—30 

22 

#124—40 

11 

#44—36 

41 

#8    —24 

31 

#104—32 

21 

#13    —20 

14 

#44—40 

40 

#8    —28 

30 

#104—36 

20 

#13    —22 

14 

#44—44 

40 

#8    —30 

30 

#104—40 

20 

#13   —24 

13 

#5—30 

41 

#8   —32 

29 

#11    —24 

21 

#13   -28 

12 

Contributed  by  Ramsey  &  Thornley  Machine  Co.,   MACHINERY'S   Data  Sheet  No.   32. 
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TAP  DRILLS  FOR  "V"  THREADS  (Continued). 

Tap 

Drill. 

Tap. 

Drill. 

ra» 

Mil. 

i* 

Drill. 

#13    —30 

11 

#15   —20 

7 

#19    —20 

C 

#26   —16 

H" 

#13       32 

10 

#15   —22 

6 

#19   —24 

D 

#26   —18 

Q 

#13       36 

9 

#15   —24 

5 

#19   —30 

\" 

#26    -20 

H" 

#13    —40 

9 

#15   —28 

4 

A"—  16 

ir 

#28   —14 

ii" 
s? 

H"—  20 

10 

#15   —30 

3 

A"—  18 

i" 

#28   —16 

S 

if"—  22 

10 

#15i—  18 

6 

rV—  20 

*' 

#28   —18 

s 

H"—  24 

9 

#15i—  20 

5 

A"—  24 

F 

#28    -20 

H 

if"  -28 

9 

#15i—  22 

4 

&"—  30 

F 

&"-14 

H 

If"  -30 

8 

#15i—  24 

3 

#20   —16 

C 

A"—  16 

H 

U"-32 

8 

#15i—  28 

2 

#20   —18 

i" 

A"-18 

If 

M"-36 

7 

#151—30 

2 

#20   —20 

F 

A"—  20 

1 

tt"~  40 

7 

H"—  18 

6 

#20   —22 

F 

I"-  12 

If 

#13i-20 

10 

H"—  20 

5 

#20   —24 

G 

J"—  13 

If 

#13^—22 

10 

JT-22 

4 

#21    -16 

1" 

J'—  14 

H 

#13i-24 

9 

il"—  24 

3 

#21    —18 

F 

J"—  16 

if 

#131-28 

9 

H"—  28 

2 

#21    -20 

G 

i"—  18 

H 

#13K  30 

8 

H"—  30 

2 

#21    --22 

G 

i"—  20 

H 

#m-32 

8 

#16   —16 

8 

#21    —24 

H 

A"—  12 

f! 

#13£-36 

7 

#16    —18 

6 

#22    —16 

H 

A"—  14 

H 

#m—  40 

7 

#16   —20 

5 

#22   —18 

J 

1"—  10 

i 

#14    -20 

9 

#16   —22 

4 

#22   —20 

A" 

I"—  11 

If 

#14   —22 

9 

#16   —24 

3 

#22   —22 

L 

1"—  12 

If 

#14   —24 

8 

#16    —28 

2 

#22   —24 

H" 

ir—  11 

A 

#14   —28 

8 

#16   —30 

1 

#23   —16 

J 

H"—  12 

H 

#14   —30 

7 

&"—  16 

4 

#23   —18 

A" 

f"—  10 

89 
«? 

#14   —32 

7 

A"—  18 

2 

#23   —20 

L 

1"—  12 

i 

#14    —36 

6 

A"—  20 

1 

#23   —22 

M 

1!"—  10 

11 

TS 

#14    -40 

6 

A"—  24 

1 

#23   —24 

H" 

I"—  9 

1! 

#14£-20 

7 

A"—  28 

H" 

#24    —14 

L 

1"—  10 

H 

#14i—  22 

6 

A"—  30 

If" 

#24    -16 

19" 
3T 

W—  9 

II 

#141—24 

5 

#17   —16 

4 

#24   —18 

N 

1"   —  7 

H 

#141—28 

4 

#17   —18 

2 

#24    —20 

A// 

1"    —  8 

If 

#14i—  30 

3 

#17    -20 

1 

#24    —22 

O 

H"—  7 

H 

#14i—  32 

3 

#17   —24 

1 

#24    —24 

P 

U"—  8 

B 

#14i—  36 

3 

#17    —28 

IB" 
^f 

1"—  14 

M 

H"—  7 

1A 

#141—40 

2 

#17    —30 

»" 

!"—  16 

H" 

H"—  8 

1A 

r—  20 

7 

#18    —16 

2 

f"-18 

A" 

11"—  6 

H 

£"—  22 

6 

#18    —18 

1 

I'  -20 

o 

H"-  6 

1tt 

i"—  24 

5 

#18    —20 

II" 

1"—  22 

p 

11"—  5 

1H 

J"—  28 

4 

#18    —22 

B 

i  "—24 

W 

11"—  5 

HI 

r—  so 

3 

#18    —24 

B 

#25   —14 

U" 

H"—  4 

V,' 

i"-32 

3 

#18    —28 

C 

#25   —16 

I5/' 

H"—  41 

111" 

Us 

i"—  36 

2 

#18    —30 

C 

#25    —18 

§r 

2"    —  4 

W" 

i"—  40 

2 

#19    —16 

U" 

#25    —20 

W' 

2"   —  4i 

in" 

#15    —18 

8 

#19    —18 

B 

#26    —14 

A" 

Contributed  by  Ramsey   &  Thomley   Machine   Co.,   MACHINERY'S   Data   Sheet  No.   32. 
Explanatory  note  :     Page  3. 


22 


MACHINERY'S  DATA  SHEETS 


No.  2 


No.  2 


SCREWS,  BOLTS  AND  \UTS 


23 


24 


MACHINERY'S  DATA  SHEETS 


No.  2 


No.  2 


SCREWS,  BOLTS  AND  NUTS 


25 


.u 
o 

o 
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No.  2 


LOCK  NUTS. 

f 

'""""    ~^Y   1 

*  I                           ! 

•fc 

—  ^  ^  x  CD 

c          

i 

1      *       o 

<    I   f 

SUB 

i 

i 

mm 

T 

!  ' 

Julll 

i 

_H  ? 

<              F               J 

^tfacAinery,  A;  F- 

Cast  Iron    .  >  (  .  > 

B 

G 

., 

A 

c 

D 

E 

F 

H 

Never  Less. 

i" 

7  " 

7  " 

TV" 

if'            II" 

1   " 

5   " 
Tff 

TV"                 1" 

A 

H 

A 

TV 

1 

ii 

i 

TV 

TV 

1 

f 

1iV 

TV 

3 
TIT 

1 

tt 

1 

A 

TV       ' 

3 

'S 

1 

U 

TV 

A 

1A 

1A 

TV 

1 

t 

TV 

1 

1A 

TV 

& 

11 

Itt 

TV 

1 

f 

TV 

1 

11 

1 

i 

1A 

U 

t 

TV 

TV 

| 

U 

m 

1 

£ 

If           1H 

1 

TV 

TV 

i 

n 

2 

f 

A 

HI 

11 

TV 

i 

i 

TV 

11 

2tV 

1 

A            2  F 

2TV 

& 

3 

£ 

TV 

n 

21 

f 

A            2TV 

2i 
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STANDARD  ROUND  SLOTTED  NUTS. 

(Number  of  slots  varies  from  four  up.) 
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STANDARD  UPSET,  COTTERED  AND  TEE  BOLT  ENDS. 
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NOTE.  —  The  upset  diameter  A  gives  an  area  at  the  root  of  the  thread  about  20g  in 

excess  of  D,  to  allow  for  the  reduced  strength  caused  by  upsetting. 

NOTE.  —  Up  to  2"  diameter  the  cottered  ends  have  a  tensile  strength  practically  equal 
to  the  bolts.     For  larger  sizes  the  ends  given  have  from  10#  to  20g  less  strength  than  the 
bolts,  and  upset  ends  must  be  used  for  full  strength. 
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EXTRA   STOCK    REQUIRED   FOR   UPSETTING   SCREW    ENDS 


Giving  extra  Jength,  in  inches,  of  rod  reqv/'recf  to  make 
rariot/s  upsets  -for  screw  ends. 
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Proportions  of  Eyebolte. 
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No.  16.  Machine  Tool  Drives. — Speeds 
and  Feeds  of  Machine  Tools;  (Jen red  or 
Single  Pulley  Drives;  Drives  for  High 
Speed  Cutting  Tools. 

No.  17.  Strength  of  Cylinders — For- 
mulas, Charts,  and  Diagrams. 

No.  18.  Shop  Arithmetic  for  the  Ma 
chinist. — Tapers;  Change  Gears;  Cutting 
Speeds;  Feeds;  Indexing;  Gearing  for  Cut- 
ting Spirals;  Angles. 

No.  19.  Use  of  Formulas  in  Mechanics. 
— With  numerous  applications. 

Ho.  20.  Spiral  Gearing1 — Rules,  Formu- 
las, and  Diagrams,  etc. 

No.  21.  Measuring1  Tools. — History  and 
Development  of  Standard  Measurements; 
Special  Calipers;  Compasses;  Micrometer 
Tools;  Protractors,  etc. 

No.  22.  Calculation  of  Elements  of 
Machine  Design. — Factor  of  Safety; 
Strength  of  Bolts;  Riveted  Joints;  Keys 
and  Key  ways;  Toggle-joints. 

No.  23.  Theory  of  Crane  Design. — Jib 
Cranes;  Calculation  of  Shaft,  Gears,  and 
Bearings;  Force  Required  to  Move  Crane 
Trolleys;  Pillar  Cranes. 

No.  24.  Examples  of  Calculating1  De- 
signs.— Charts  in  Designing;  Punch  and 
Riveter  Frames;  Shear  Frames;  Billet 
and  Bar  Passes;  etc. 

No.  25.  Deep  Hole  Drilling1. — Methods 
of  Drilling;  Construction  of  Drills. 

No.  26.  Modern  Punch  and  Die  Con- 
struction.— Construction  and  Use  of  Sub- 
press  Dies;  Modern  Blanking  Die  Con- 
struction; Drawing  and  Forming  Dies. 

No.  27.  Locomotive  Design,  Part  X. — 
Boilers,  Cylinders,  Pi^  ;s  and  Pistons. 

No.  28.  Locomotive  Design,  Part  II. — 
Stephenson  Valve  Motion;  Theory,  Calcu- 
lation and  Design  of  Valve  Motion;  The 
Walschaerts  Valve  Motion. 

No.  23.  Locomotive  Design,  Part  III. 
— Smokebox;  Exhaust  Pipe;  Frames; 
Crosh-  heads;  Guide  Bars;  Connecting-rods; 
Crank-pins;  Axles;  Driving-wheels. 

No.  30.  Loc  otive  Design,  Part  IV. — 
Springs,  Tru.  AS,  Cab  and  Tender. 

No.  31.     Screw  Thread  Tools  and  Gages. 

No.  32.  Screw  Thread  Cutting'. — Lathe 
Change  Gears;  Thread  Tools;  Kinks. 

No.  33.  Systems  and  Practice  of  the 
Drafting-Room. 

No.  34.  Care  and  Repair  of  Dynamos 
and  Motors. 

No.  35.  Tables  and  Formulas  for  Shop 
and  Drafting-Room. — The  Use  of  Formu- 
las; Solution  of  Triangles;  Strength  of 
Materials;  Gearing;  Screw  Threads;  Tap 
Drills;  Drill  Sizes;  Tapers;  Keys;  Jig 
Bushings,  etc. 

No.  36.  Iron  and  Steel. — Principles  of 
Manufacture  and  Treatment. 

No.  37.  Bevel  Gearing. — Rules  and 
Formulas;  Examples  of  Calculation; 


Tooth   Outlines:    Strength  and  Durability; 
Design;  Methods  of  Cutting  Teeth. 

No.  38.     Grinding     and     Grinding     Ma 
chines. 

No.  39.     Fans,  Ventilation  and  Heating. 

— Fans;  Heaters;  Shop  Heating. 

No.  40.  Fly-Wheels. — T  heir  Purpose, 
Calculation  and  Design. 

No.  41.  Jigs  and  Fixtures,  Part  I. — 
Principles  of  Jig  and  Fixture  Design; 
Drill  and  Boring  Jig  Bushings;  locating 
Points;  Clamping  Devices. 

No.  42.  Jigs  and  Fixtures,  Part  IT. — 
Open  and  Closed  Drill  Jigs. 

No.  43.  Jigs  and  Fixtures,  Part  HI. — 
Boring  and  Milling  Fixtures. 

No.  44.  Machine  Blacksmithing. — Sys- 
tems, Tools  and  Machines  used. 

No.  45.  Drop  Forging.  —  Lay-out  of 
Plant;  Methods  of  Drop  Forging;  Dies. 

No.  46.  Hardening  and  Tempering. — 
Hardening  Plants;  Treating  High-Speed 
Steel;  Hardening  Gages;  Hardening 
Kinks. 

No.  47.  Electric  Overhead  Cranes. — 
Design  and  Calculation. 

No.  48.  Files  and  Filing.— Types  of 
Files;  Using  and  Making  Files. 

No.  49.  Girders  for  Electri<  Overhead 
Cranes. 

No.  50.  Principles  and  Frar  ice  of  As- 
sembling Machine  Tools,  Part  I. 

No.  51.  Principles  and  Practice  of  As- 
sembling Machine  Tools,  Part  II. 

No.  52.  Advanced  Shop  Arithmetic  for 
the  Machinist. 

No.  53.  Use  of  Logarithms  r.nd  Logar- 
ithmic Tables. 

No.  54.  Solution  of  Triangles,  Part  I. 
— Methods,  Rules  and  Examples. 

No.  55.  Solution  of  Tnang!  :s,  Part  II. 
— Tables  of  Natural  Functior  <. 

No.  56.  Ball  Bearings. — Principles  of 
Design  and  Construction. 

No.  57.  Metal  Spinning. — 1\  a  c  h  i  n  e  s, 
Tools  and  Methods  Used. 

No.  58.  Helical  and  Elliptic  Springs. — 
Calculation  and  Design. 

No.  59.  Machines,  Tools  and  Methods 
of  Automobile  Manufacture. 

No.  60.  Construction  and  Manufacture 
of  Automobiles. 

No.  61.  Blacksmith  Shop  Practice. — 
Model  Blacksmith  Shop;  Welding;  Forg- 
ing of  Hooks  and  Chains;  Miscellaneous 
Appliances  and  Methods. 

No.  62.  Hardness  and  Durability  Test- 
ing of  Metals. 

No.  63.  Heat  Treatment  of  Steel. — 
Hardening,  Tempering  and  Case-Harden- 
ing. 

No.  64.     Gage  Making  and  Lapping. 

No.  65.  Formulas  and  Constants  for 
Gas  Engine  Design. 
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